Sulphate sequestered in the sulphate-binding protein of Salmonella typhimurium is bound solely by hydrogen bonds.
An important question in understanding substrate binding by proteins is how charged groups are stabilized in the absence of their solvation shell. We have addressed this question here by solving the structure of the sulphate-binding protein of Salmonella typhimurium with bound substrate at 2.0 A resolution. The results are remarkable in that the charged oxygen atoms of the sulphate molecule, which is buried and completely inaccessible to the solvent, are not stabilized by the formation of salt-bridges but by hydrogen bonds donated by specific residues of the protein. These hydrogen bonds are in turn coupled via peptide units to several resonating hydrogen bonding systems. These findings may be of general significance for the role of electrostatic interactions in protein structure and function.